Although the recognition, signaling and secretory responses of macrophages to innate immune stimuli have been extensively documented ex vivo and in vitro, we have limited knowledge of the role of the local microenvironment in modulating macrophage functions in situ. Tissue populations represent the vast majority of macrophages in the body, and display considerable heterogeneity in their specialised trophic and antimicrobial functions such as phagocytosis and cytotoxicity. Phenotypic antigen expression by resident, recruited and immunologically activated macrophages varies markedly with lympho-hemopoietic and non-lymphoid location, but the tissue factors responsible for extensive macrophage microheterogeneity and its functional significance remain obscure. This special issue features selected reviews dealing with this topic.
Whilst the local environment is a crucial determinant, Cortez-Retamozo et al. [1] draw attention to the distinct tropism and differential pathophysiological functions of newly recruited lineage precursors for macrophages and dendritic cells, responding to infectious, metabolic and neoplastic stimuli. Recent studies, elsewhere, by the Geissmann [2] and Merad [3] groups, indicate that Langerhans cells, microglia and perhaps other resident macrophages of adult mice originate from yolk sac precursors, raising the possibility of selective manipulation of cells of different origin. 
Weidenbusch and Anders [10] report on the evolution of inflammation, repair and fibrosis, spatially and temporally, within injured tissues, in an attempt to restore local homeostasis. Once the macrophages accumulate at a particular site, they undergo further heterogeneity in response to unique local cues, as well as modulation by cytokines, host and microbial metabolites. Dasgupta and Keegan [11] delineate the dynamic evolution of alternative (IL-4/13-mediated) activation of macrophages in the lung during allergy and parasitic infection. Lee [12] reveals differential responses by discrete macrophage subsets to cigarette smoke in the pathogenesis of chronic obstructive pulmonary disease in humans.
Williams et al. [13] review the importance of macrophage heterogeneity within atherosclerotic lesions, relevant to plaque vulnerability and thrombus formation, the net result of monocyte recruitment, turnover and emigration, features perhaps amenable to therapy. Finally, Moghimi et al. [14] describe the rules and prospects of selective targeting of tissue macrophages, using various particulates optimised with regard to their physical properties, for delivery via different portals of entry.
The above articles indicate the clear need for further studies in this area. In spite of the explosive growth of microarray, proteomics and systems biology, we know little about the molecular determinants imposed by individual microenvironments, or the complex phenotype and functions of macrophages within human tissue, in health and disease.
